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Outline 

Extensible Business Reporting Language (XBRL) 

UC1: Integrating XBRL with External Data Sources 

UC2: Understanding the Origin and Trustworthiness of XBRL 

Relation to DDI Lifecycle 
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Financial analysis 
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Task: Find sales and operating income for each segment of company 三精輸送機 

T
h
a
n
k
s
 t
o
 C

ra
ig

 W
e
b
e
r 

fo
r 

th
is

 e
x
a
m

p
le

 



Institute of Applied Informatics and  

Formal Description Methods (AIFB) 
4 16 Oct 2012 

Financial analysis (2) 
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Financial analysis (2) 
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Extensible Business Reporting Language (XBRL): Describes business reporting 

information in an XML format, for exchange, and comparison [XBRL SPEC]. 
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XBRL – Example 

U.S. Securities 

and Exchange 

Commission 

database 

RAYONIER INC 

had a sales 

revenue net of 

377,515,000 USD 

from 2010-07-01 to 

2010-09-30 [XBRL 

example] 
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XBRL – Example 
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Outline 

Extensible Business Reporting Language (XBRL) 

UC1: Integrating XBRL with External Data Sources 

UC2: Understanding the Origin and Trustworthiness of XBRL 

Relation to DDI Lifecycle 
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UC1: Integrating XBRL with External 

Data Sources 

CalcBench: Comparison of heterogeneous reports 
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UC1: Integrating XBRL with External 

Data Sources 

CalcBench: Comparison of heterogeneous reports 
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Computation of missing values 

(e.g., total revenues) 
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UC1: Scenarios  

 

Can we group SEC financial companies by operation 

industry from Freebase and get the sales revenue net 

and cost of goods sold to compute the average Gross 

Profit Margin? 

 

Can we compare the sales revenue net and cost of 

goods sold of SEC companies with expenses for 

automobile loans reported in FFIEC call reports? 
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UC1: Approach 

Using RDF Data Cube Vocabulary (QB) for 

representing XBRL data 
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[QB] http://www.w3.org/TR/vocab-data-cube/ 
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UC1: Approach – Architecture 

Saiku OLAP client 

Olap4Ld  

Open Virtuoso 

LDSpider crawling 

SEC XBRL database (Edgar Linked 

Data Wrapper [EDGAR]) 

Freebase (already represented as 

Linked Data) 

FFIEC XBRL data (FDIC Linked Data 

Wrapper [FFIEC]) 
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For demo, see http://xbrl.us/research/appdev/pages/275.aspx# 
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UC1: Approach – Linking of Data 

Sources 
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UC1: Integrating SEC XBRL and 

Freebase 
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Result: Many more Sales revenue net than Cost of goods sold.  

Open problem: Manual effort in creation of additional dimensions. 
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UC1: Integrating SEC XBRL with FFIEC 

XBRL 
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Result: Selected companies do not provide both SEC and FFIEC 

information. 

Open problem: Missing links between companies in SEC and FFIEC. 
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Outline 

Extensible Business Reporting Language (XBRL) 

UC1: Integrating XBRL with External Data Sources 

UC2: Understanding the Origin and Trustworthiness of 

XBRL 

Relation to DDI Lifecycle 
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UC2: Understanding the Origin and 

Trustworthiness of XBRL 

ETL over heterogeneous data sources 
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2009 2010 

printing 

emissions 

600 503 

paper 

usage 

4 165 3 968 

travel 

emissions  

534 000 429 193 

commute 

emissions 

456 391 

Sustainability report 

Carbon dioxide emission by kg 
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UC2: Understanding the Origin and 

Trustworthiness of XBRL 

ETL over heterogeneous data sources 
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2009 2010 
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UC2: Scenario 

 

 

 

How current is this 

information? 

What aggregation functions 

were used? 

What source do the raw data 

come from? 
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UC2: Approach 

B. Kämpgen – Applying Linked Data Technologies to Financial Reporting 

https://sites.google.com/site/cogsvocab/ 

 

RDF vocabulary for 

representing ETL 

elements  

Simple workflow 

structure of 

processes, 

artifacts, agents 

Different abstraction 

levels through 

nested workflows  
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UC2: Cogs – Structure 

Taxonomy of common ETL concepts, e.g., 

Execution 

State 

Extraction, Transformation, Loading 

Layer 
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Cogs: 

151 concepts 

17 properties 
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UC2: Visualising XBRL Report Values 

 

B. Kämpgen – Applying Linked Data Technologies to Financial Reporting 



Institute of Applied Informatics and  

Formal Description Methods (AIFB) 
24 16 Oct 2012 

UC2: Visualisation of Provenance 

Descriptors 
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UC2: Visualisation of Provenance 

Descriptors 
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1. Lookup 

4. Aggregation 
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UC2: Visualisation of Provenance 

Descriptors 
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1. Lookup 

4. Aggregation 

Open problems: 

More user-friendly provenance 

visualizations 

Integration in ETL tools (e.g., Pentaho 

Data Integration, Google Refine) 
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Outline 

Extensible Business Reporting Language (XBRL) 

UC1: Integrating XBRL with External Data Sources 

UC2: Understanding the Origin and Trustworthiness of XBRL 
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Relation to DDI Lifecycle 
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Study (Can 

we compute 

GPM?) 

SEC, FFIEC,  

Freebase Add dimensions, 

unit conversion 

Report 

archived 

Business 

Intelligence 

platform 

Finding 

relevant 

reports 

Data Mining, 

Visualisations, 

Link analyses 

with publications 
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Conclusions 

XBRL interesting data source to be published as 

Linked Data for integration with other finance data. 

Open challenges in „mechanics“ and „analysis“ of 

Financial Linked Data. 

Preprocessing, matching, and understanding of data 

DDI interesting for XBRL use cases 
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Thank you for your attention, questions, 

and feedback 
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Backup: UC1: Why is QB such a good 

fit? 

Using RDF Data Cube Vocabulary (QB) for 

representing XBRL data 
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Aggregate Data: 1) avg, count, sum 2) 

XBRL formulas/calculation arcs 

Numeric: financial facts 

Time series: valid start and end date of 

facts 

Multidimensional: filing, issuer, 

segment… 

Highly structured: concepts from 

taxonomies 

 http://www.w3.org/TR/vocab-data-cube/  
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UC2: Approach – Architecture with 

Provenance-aware ETL Applications 

 

B. Kämpgen – Representing Interoperable Provenance Descriptions for ETL Workflows 
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Backup: Future Work Summary 

Further reduce “mechanics” needed 

Creation of additional dimensions 

Filtering for certain companies 

Identification of identical companies in SEC and FFIEC 

Support more expressive “analyses” 
Concept hierarchies 

Formulas/business rules for missing values 

Segment information (e.g., salary of CEO) 
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Relation to DDI Lifecycle and Use Cases 

“DDI For Use within a Research Project” 

Describe analysis goals and results 

Publish results of analyses (including queries) again as 

Linked Data and allow other users to enhance it, e.g., add 

annotations, add additional information to dimensions. 
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Relation to DDI Lifecycle and Use Cases 

(2) 

“Data Dissemination/Data Discovery” 

“Finding and Linking Publications related to Data” 

Link analyses with publications 

Many data sources are finance-relevant, the 

question is to find them.  
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Relation to DDI Lifecycle and Use Cases 

(3) 

B. Kämpgen – Applying Linked Data Technologies to Financial Reporting 

“Metadata Mining for Comparison, etc.” 

“Links to external thesauri” 

Linking comparable financial information 

Publishing taxonomy information and extensions 

Integration of “Web Tables” 


